
.' .i.,' .·'t:~~:~;~~·....'•.:"::"'~·q::i"~/:·~;'.,",.~;,'••,:~',j~$.~'":~.~.•fE~J~~~fi
....;'.·I··Ac:;mfill~-:··.'··')..i':;i:~"";:~>.;;-~~~'.;·""';'''·'''';~:~'':·iilP.hO .~.6$:.~?~~~;"

~:.. .-:.;::~:~!;:.'!,;~:~:t}?(.~'.~. :~....~ :'.~',~.::'." ?,e::' .:::}.: ":., ..::!:. '.' . :'.;.::..'~-,~...;\ ~:'':-[?::.. '~.~;,., .: :::~::'.~:~..~,:~~-':i~·~".~:.~~~~~~:':~T.:,~~r~~
, . .';..,;;'",.' •.:~~~~ •..,.;~.•~..... .~f' '··?i-·.·I¥f.':C,;i;F~~""':'I'::· '~;':1",.."'.iI!~i'!••::-'.';.';,.,.", ."~;!~,,'-:. .: .',:-"" •• :.«.!t!<:':.!¢.•.•.;1<!~'i'(i~::7~~~1tir,;,.~-.~l~,;:~:.'~:.:{",<:'·~.;:~.:F\~';;.,.,..:,,~p~: :::'~};.'.?j:~

, '. Riehru;cl:E;lder .... :.,:., ." " .' . ' .
.Rensselaer Cowity..D.ept. of'Health

.. . County Office Bldg, . .
1600 7th Ave .'
Troy,. New ~ ork )2180 r

R$: Taconic (manufa~turing facility) ofPetersbur~ Rensselaer County, NY water well
plumbing modifications ..

, Dear Mr. Elder:

Taconic, formerly kno~ .as Taconic Plastics, of Petersburgh, NY. is a small .
manufacturing. fac:ili;ty that coats woven fabrics, mainly' fiberglass, .with . P.TFE

. .' dispersions. Clearly you and Dawn Breault are very familiar with: our facility. As 'you'
would expect, it is important for, Taconic to review current and past practices at' our
facilitY to better understand environinental, 'health and safety processes/issues. Upon
performing this. multl-medie site revi~w, we-iUftlti.tiiIc1~ o.ftice. ii .A..uIlii~2003~
~of-~~~~~JC81~1'iii-S-jmm4wl!l~ is iiJiiidlD1hd
~Uii'ofPTFB .iIt om Sit!JAs you are aware, much of-our facility was alre'ady .'

Using~deHvere<tl59tt1e(f'"dIiDking water·an\l. the discovery ofPFOAjust extended the use '
" of. bottled water to all areas. .We wish to further diminish the' (un-defined) risk of
iilcidental PFOA exposure by cle!i¢ngtWlishing the well water 'supplied to our fa,cility.·

'. Discussions 'with major P1FE, industry: personnel indicate the use of Granulated
Activated Carbon (GAC) i~very useful to sequester PFOA in the watercolumn. Thus,."
attached to this letter' is a permit' application to .add (in S~6S) Granulated Activated' .. ,
Carbon (GAC) systems to our (3) 'Yells onsite...As an added note, well #3 that supplies.
water to building #6/#9 (address of: 98 Coon Brook Road), also has a. UV system
attached to th~ system:' ..'

Th'W?, we request you. review the attached application and allow our installation, of the
'system ..... . '. ' '. .

• • .' - .I • • •

A
·'.' .'., ''b+. .'. .' .

• • • .' ':II"

~. ' ;,/"., '.
'. Environmental manager .. , .. .

, , ". \ .. '

.
. ..,

Should you have any additionel questions, I may be contacted at 518-658-3202.. .' .•

, 'Sincerely, ..

. ; :
'-"';' •...

....... '.

r-: ." .::?:: . .:.': ..".:;:' .":.;';';';:-':;" ,..~:". ", '.~:':."~..-:
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oT~ De8<:riptiOIlProvided

IfDWSRF flJ \lbcclccd, providoDWSRF # _. ~_ ~

'2-tS.±
T,.cnt S 'J< 1-
Engineering ,; q f( t

Storage s .~k :!: D.lstribution $~ _

LcgaI/l'cnnitting $,_--=- _ Total s lEI; r
oSource
OTransmission

DCorroslon Control
~ingUnltoChlorination

oU.Y. Ught Disi~noFluoridation
DOthcr Treatment

oDfstriouilOn
[V-S'toragc
o Other

frrh,,'J~ Added
'"'0 (j) b -" 1/ S, cr •

Project Description; ':l::;AJ!>Tt4 LL -rA",y..5 < fVM fS;;:J Gra c. t.o,vr4,'A/&1'"$ -rs
I.late..-- S=H> .•rl+~6 t .'."f)~,<l. QtI"IU-r:J '$.:"'(lfloOtJ{!::.C'l6.'rs.

TOlld population
otSenticc area :'\ y~- .;and ,AD./!

% populatloll
actually served ---,,1.JJ.(kJ::>o<..... __

% population served
ailected by proj~....l!2.f!..

ST: FP.OM e)""t!' r s NYS ProfessiOllal
Licensed Engineer
S1amp& Signature •.•••

Avi. day I)'. 0 (J 1
Max.day O. () ) a
Pellkhr. (). 0 ()1(,

Year 1..0o.s-

Year "l-ObS
Year ?.AJ 0 s-

.... '

8I/Ihorfz.tlon:
• AddftlonaliniDanaUon~ng capacityckYelopment may &0found at: bltD:I/wwI! b!!i!ltltnl!l!p.ny.tdoyglohlw!!tWmg(o him.
'*Currant OWSRFJlfojcct Ibahga 1I\IIy be fOUIId·at;. b\(g;(Omw hcg!!IMtNc·W.wr{qyJdohOwIprhnabr him:. . . .
•••ByaMxinc:lhntamp aDd ~ the DeSgI,l-Bu8fnoer agrees !hat the pa aad$peolH~om.havc bo:cn p~paredln accordllllCew/tb.!lra monreoent .,CI3ion of
tbfrrccommClldcd,mnclards for walcrworb and'liracc<ll'llanc1t\1vitlllilc NYS SJniwy Cod0i .... . •. . '0.' ••. ' ...:
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The Protect FX series vessels are des£gned as Ughtwe1ght, non-corroslve pressure vessels, and are weB
suited for most harsh chemical environments. They can operate at flow rates from 3 to 70 gpm. a

·maximum pressure of 150 psi. and maximum temperature of 140 "F.
·.----_...&. __ .•.•.•__ _-_ ..
fmgortant Features:

• 150 PSI @ 120 OF design pressure
• Fiberglass reintorced plastic

construction
• PoJyethyfene inner shell
• ' Skirt or rubber tripod base depending

onslza '
• Lower PVC laterals positfoned for
superior distribution eliminates
need for media support bed

• Rust-prohibitive exterior coating
• Chemical resistant Internal liner

/d
1M Ii0.4 tl/!02wjILf~~~~----r---.a. 0.0~~~~h~~---r--r-:~-.----r-+- ......•-..---.-/

o 2D 40
FIowrata tGPM]

60 80

• Esllmaled prltSSln drop based on 6x3Omesh carbon.

Model # GAC Rec~mmend9d Weight, Jbs.
ft.J Ibs.- Maximum Ftfow Rate, (Empty I Op~ratfng)

gpm
F.X-2 1.8 50 4 20 no .
FX-3 2.8 80 7 30/110
F.X-7 6.5 180 25 90 1270.
FX~18 18 500 50 370/870
FX-27 27 750 50 370/1.120
FX-54 54 1.500 .100 700/2,200

•• Weight estimated (rom vessel volume.

Corporate Capabilities:
Bamebey Sutcliffe has been manufacturing and servicing adsorption equipment for over 80 years. Some of
our other products and servIces include:

• Wide vartety of coal & coconut sheD carbons • The industry's largest Hneof NSF certified carbons
• Broad range offllirstion media
• National network of service centers

• Carbon reactivation (hazardous & non-hazardous)
•• Vesse~reBtar .. ~-':

• Spent media exchange
• Technical support
• Custom-engineered systems
• ASME eo{te-~~~edfabrication faclll1¥

113SN. Canad)/ /W()-,' ColI/mb<l5,OH <432:1110t-000-888-2212· a:t4...2S&-SSOt·Fu a1+2_' E-maIl: adIIIo.IId.:.Clldx>nQW8Cet!!nK.t:OfIl< WV.w;bs4:a/tlOn •• <XII>'I
RocfcyMOuNeirrOIllce - Reno, NIl- 775-355-7770 - F..e 77~7785/WN1.m RegiOnGrOIlll:r~Low-~,CA ·562-802-3400 • Fax 5flZ.802;3480, .

GulfCoaa! O/llee· Slt/pIJur, ~. 'r.I7-527.QOM -I'D: 33T-527-0a3'7/Honh_~' 0 ••••• - DaNAlng-' PA - 510- 870-3070 • Fal(811l-81\).3072! T-13Olt
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Available Omlon!:
• ASME code stamp

• Vacuum relief valve

• Higher pressure available

• With or without Intemafs

.' Custom colors

• Pressure Indicators

• Side mounted Inlet I outlet

• Custom sizes

•. Sight glasses

• Extended, tripoli. ur lJullad
base

• Lifting lugs

• Prepfped automatic systems

FX-2

FX-54

FX-18 &
FX-27

To discuss your application
needs, call us at one of our

regl~maJoffices or at
1-80()..866·2272

Overall height measured to top of head for FX-2, FX-3. FX-7, Overall height '
measured to lop of elbow for FX-18, FX-27, & FX-54. Drawings not to scale, www.bs~rbons..com

Model Vessel,O.D. Overall Height Inlet f Outlet BeseType Base 0.0.

FX-2 10" 56"± Wfpt Skirt 10~· :t Barnebey &B:Ilfre J.
conllntta/ly improving

FX~ 13 y.- 57"± l' (pt SkIrt 13W':f:
carbon capacity IIItd
*Iem pelfamllllat,
Due 10 the ongoing

FX-7 24~· 44":1: 1" fpl. Stand Base 20W.:t: .-nprovernent of our
products, Will reserve

FX-18 36%" 94";1; 2" socket Tripod- 36%"±
Ihlfl' rf1jlt to chlll\ge
I'jISll!m spec/fcallons
and perl'omulhce

FX-27 36W 94-" ± 2"sockat Tripod' 36W:I: crl1erhl without
notllicatkm,

FX..5tt .. ' 49' 100"±
, Z'sacket Tcfpodt: .: 47!1:l'. ..0:' .•••

83'S N. CnaIOdy /'Nfl, •Cqkam-. OH-4321901../lOO-8fJ8.2Z72 ,614025/1-8501- Pax 8'l4-2!&S464 • s.mat: SOII\Ia""'_~Qlfink.com· ~,btscaIbons.GOA'I
Rodc!<-Uountaln0IlIc:a • Reno, /IIV •71~mo 'Fa)< ns,S55-11851'MI"_ R-c/1anA1 Ollb >-I..U AlIp/ea. CPo • 562-802-3-&00- F••• ~~

GulfCOGslOme..-&Jfp/IIJr, lA' 337~27-OOO4' Fa337·STl-0087/111D1U>us1 Regicnel Ollico 'Oownlllalowr!J pp,..e11J.. 870-3070 - I'/IX 151~().3Q72 To1304
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:~~Ucatfon
The T2coQOJ is ~ed ror drtUfati , or dtlned li"eshwater In open or closed toop.1ower
flow applications. Flaw ch ar& Ideal for DomestIc Hot Water Recirtuladon. Heat,
Recovery Unrts.Wamr S eat Pumps, and 'Potable Water Systems. The oofque; rtplaceable
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Model Omi Cartrid~le Gil'Culaior ___ 575~5' ,/t2.

Application ','
Th&Taco 006 Is designed fur drcularlng bot or cbIIIed fmh Watt!r In open or dosed loop, lower
flow applrcadans. l)rpIcaI u.w Include Domestfc Hot Wat. Radrculadon.Hydro-Air
HeatfntlCooIIng. Heat Recovery Units. ~ Source Heat Pumps. DraIn Doym Open Loop Solar
systems and PoIableWater applJcacions. The 1/IIIque. rep/acsIbIe c:attrfdge ~ at of the mov-
Ing para *1d a/Iow$ for ~ servfce Instead of repIacIllrg the BIJI:lre drcularoJ: The compact. low
power consumptlon design Is Idea! f'or high-efIIdenty job$.

Pump MmensJOu & Welgbta .
O:mec!fon mm In

A I 8 I C
h. I mm I In. Jmm J In.
5-'11 I 00 1+I",IG5/l3f165-14 130 +t.I 105 l-/AI
sa '00 ~.. 114 2
S!iIJl III .f-l1J3l 110 103111.1

D

~~
Ill'k~m
J"1.Ho:oI

561 ]..1/" I,.5-1 ]../1/6 18·
51 J./II6
76 3-1114- Bronza.SWeat

Be - Bronze. Swear. ?mel Mount Tappfngs,
lIT - Bronze. Threaded
Be-I -, Bronze-,Unfon. Panel Mount rappfna'

Performance'Data'
RoW RaIl(lI! 0-10 GPM
Head Rqrr. a~9,feet
CQwleailn&as:.JIrSWt3H' SwelW NPt I"Ubl"

4.
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OfR'esfdentlafliJght Cornrnetdal waieI: ~.
heating, ~dd a mne additions, ZonIng with c:fraIIan;,rs,

~

~ Available in Cast Iron or Bronze construction
The unique replaceable cartridge comalns aI of the

easy service,. Instead of replacing the entire c:frcuIator. Compact.
consumption cfes\&n Is Ideal for high e/fIclency fobs-

GPM
RangiI'U-9.5 Feet

Connegdi Sixes: 3/Jt, 1",1.11-4", 1-112"Ranged

Model 007 Cartridge Circulator ~ 57JfI1-t 3

Applfcatiln
The Taco 007 Is a cartridge sqfe.maintenance he, weNolOr. fn.Ine. single stage drcuIator. It Is
designed for quiet operation In Hydrorit Heating, Radiant Heating. Hydro--Alr Fan Coils, ~
wa,. Heamg. Chilled 'Mt:er cooling, and Domestfc:Water Systems. Available InCast Iron or
8rooze c:onstructJon with unlYlinal flange 10 ftqe dimensions. The unique replaceable cartrI~
coOlQlns all of the m~ng partS and allows for easy $~ Instead of replacing the entire.
circulator: Ideal br a wide range of app/iQtfans..

:~:.:, :-

F-- Cast Iron, FlaJ)ged
SF - Bronze, Fbnged
Yariatitlns:

•• , Z - Zonrng Circulator I
• J - Bronze Cartridge with Cast Iron C3sing-

, Plrfurmal1C8 Data '
flow Range: 0 - 20 GPM

. Head Range: 0 - " Feet
COnnection srz~ 31-4", 'W, 1-114", I-In"

~.

~ :....' . ,r, :-{ ...
us " 60· I I I J& I mo Ins

Motor
1Y

permanenr.Sp.IIr,Capackol"
1mDedam:.e.Protected

I -r--n-, m5i»i·.~!~.~~~!!!!!!.flI6/J(l s,
r.
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WasteWater
Technology Fact Sheet
Granular Activated Carbon Absorption and Regeneration

DESCRIPTION

Granular activated carbon (GAC) absorption has
been used successfully for the advanced (tertiary)
treatment of municipal and industrial wastewater.
GAC is used to adsorb the relatively small
quantities of soluble organics (See Table 1) and
inorganic compounds such as nitrogen. sulfides,
and heavy metals remaining in the wastewater
following biological or pbysical-chemical
treatment Adsorption occurs when molecules
adhere to the internal walls of pores in carbon
particles produced by thermal activation.' .

TABLE 1 ORGANIC COMPOUNDS
AMENABLE TO ABSORPTION BY GAC

Class Example

Anlmatlo solvents

Polynuclear aromatics

Ohlor1nllt!ld lII'OIl1allcs

Benzene, tofuene, xylene

Naphlhalene, biphenyl

ChlorobenzetJe, PCBs,
endrin, toxaphene. DOT

Pheilot, cresol, resorcinol,
nlirophenois;
cl1Iorophenola. !IIkyI
phenols

Aromallo amlnes &. high AnIBne,tokJene dlamlne
mo/ecuJarweight aI1phet1c
am/nes

PhenolIcs

Surfaatents .Alkyl benzene sulfonates

Soluble CJIlIl!IIl/c dyes Methylene blul!, taxtIIes,
dyas

Fuels GtIsoIlIl&,ketosene, oil

C11lor1nated solvents C.oon fetrachlorlde,
pe«;holoroethylentl

AJlphafJo & mlIllaUa aclc:ts' Tar IIClds, benzoic ~~8"

Pe8llClclesIherbJclcies. . 2,4-0.1I1ra%1ne. simazlne,
ddlc!lrb, d2lChlor,
Cl2ITbofuran

SourCli: U.S. EPA, 1'984:
...... ,..

GAC systems are generally composed of carbon
contactors, virgin and spent carbon storage, carbon
transport systems. and carbon regeneration systems
(See Figure J). The carbon contactor consists of a
lmed steel column or a steel or concrete rectangular
tank in which the carbon is placed to form a "filter"
bed A fixed bed downflow column. contactor (See
Figure 2) is' often used to contact wastewater with
GAC~ Wastewater is applied at the top of the
colnmn, flows downward through the carbon bed,
and is withdrawnat the bottom of the column, The
carbon is held in place with an nnderdrain system at
the bottom of the contactor. Provisions for
backwash and surface wash of the carbon bed are
required to prevent buildup of excessive headloss
due to accumulation of solids and to prevent the
bed surface from clogging.

•.•...•-.....,....•

-.,...,.•......
SOUC(;e:WEF MOP 8, 1998.

FIGURE 1 GAC ADSORPTION
SCHEMATIC

Expanded bed and moving bed carbon contactors
have been developed to overcome problems
associated ·with headless buildup experienced with

. fixed bed down flow contactors, In an expanded .

. bed system, wastewater is mtroduced at the bottom
of the contactor and flows upward, expanding the.
carbon bed, much as" the. bed expands.

TAC EFA 04785
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~J~ tniclt 'ie~~tii·or~·carlscin.fs-~~:i:··
hy~ca11N ~sp'O!-~~fifrom aseccnd truck. ~t~:;~,::~..
frOinaseparatecoJnpaz~inthelirst'truck;toth~· .::' .
contactor,thel1'to.accmmerciaJ~nfitcjlity. .
Genera1Iy. systems which contain at least one
million pounds of carbon find on-site regeneration
to be cost effective.

",: :-4,' .
....~.. ,,-...

...~~.:~'.:'J~.

. .):·~r.mg:"ia&~~~~l;ra- ffic~a Il~~'~~'
contactor .. In the moving bedsystem.spent carbonis repTaced:'continiiouSTyso' ifurtthe·1ieaiitoss das.:·~
not build up~ CarbOlt. contactors may, be'.operated:
under enher pressure or gravity flow. The choice
between pressure- and ,gravity flow generally
depends on the available pressure (head) within the
wastewater treatment plant and cost,

Carbon regeneration is accomplished pritnari1y by
thermal means. Organic matter within the pores of
the carbon is oxidized and thus removed from the
carbon surface. The two most widely used
regeneration mefhods are rotary kiln and nmlt:iple
hearth furnaces. Approxim~ly 5 to 10 percent of
the carbon is destroyed in the regeneration process
or lost during transport and must be replaced with
virgin carbon. The capacity of the regenerated
carbon is s1igb.tly less than that of virgin carbon.
Repeated regeneration degrades the carbon particles "
until an eqm1ibritim is eventually reached providing
predictable long term system performance. See
Figure3 for a schematic of the cal'bon regeneration
process.-_- 'i l""'- --

Ir_eo_

Source: Tohobencgloua and Borton. 1991.

FIGURE 2 TYPICAL DOWNFLOW
CARBON CONTACTOR

AUcarbon contactors must be equipped with carbon
removal and loading mechanisms to allow spent
carbon to be removed and virgin or regenerated
carbon to be added, Spent, regenerated, and virgin
carbon is typically transported hydraulically by
pumping as a slurry. Carbon slurries may be
transported with water or compressed air, Souroe: WEF MOP 6, 1998
centrifugal or diaphragm pumps, or eductors.

.•• ~ ~~_ ••HaM~~
~tO-

FIGURE 3 REGENERATION SCHEMATICWhen the carbon contactor effluent quality reaches
minimumwater quality standards. the spent carbon
is removed from the contactor for regeneration.
Small systems usually find regeneration of their
spent carbon at an cff-sitecommercial reactivation Typically, GAC adsorption is.utilizedin wastewater
fucility to be the most'convenient and economical', treatment as. a tertf~ precess following
method. In this case, the spent carbon is' .conventional secondary treatment or as one of
. hydraulically transported from the contactor to a, severalunitprccesses COJ;11posingpbysica1·chernical,

APPLICABILITY

,I.' -: .~-:'.. ,

./':'

'::' .
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' ~.: enr- w .:ea en: p. u g .. ,... an eIP.: egen·n on ". ~. ····'·0 ':..•~.: . ;."
.. bjologj~secon~treatment..GAC.a4SorptiOn.,is '. ; ..;' .....:;
':generalIy" :locatecr after fi:it:ratiolt·"8l'J:t:f prior' to 0- S~ are" "reliafrte' .from' .Ii.: ~Process'
diSinfection. Men utilized. in a:p'hysiCal.-chenrlcaJ standPoint .
treatment process. GAC adsorption is generally
located following chemical clarification and
filtration and prior to disinfection, In addition,
GAC adsmption systems bave a relatively small
footprint making them suitable fOJ:tacilities with
limited land avaiJability.

.I."
..•....•-,
• ::"1,·
-",1:-

Reduces solid waste handling problems
caused by the disposal of spent carbon.

Saves up to 50 percent of the carbon cost

'The successful application of carbon adsorption for
n:runicipaJ wastewater treatment depends on the
quality and quantity of the wastewater delivered to
the adsorption system, FOT a carbon contactor to
perform effectively. the feed water to the unit
should be of uniform quality (suspended solids
concentrations less than 20 mg/l) and without
surges in. flow. Wastewater constituents that. may
adversely affect carbon adsorption include
suspended solids, BODs. and organics such as
methylene blue active substances or phenol and
dissolved oxygen. Environmental factors that most
be considered include pH and temperature because
they may impact solubility, which affects the
adsorption properties d hewastewaiercomponents
onto carbon (WEF MOP 8, 1998).

ADVANTAGES AND DISADVANTAGES

Disadvantages (Adsorption)

Under certain conditions, granular carbon
beds may generate lxyOrogen sulfide' ffom
bacterial growth. creating odors and
corrosion problems.

. .
Spent carbon, if not regenerated. may
present a land disposal problem.

Wet GAC is highly corrosive and abrasive.

Requires pretreated wastewater with low
suspendcdsolids concentration. Variations
in pH, temperature, and flow rate may also
adversely affect GAC adsorption,

Disadvantages (Regeneration)

Before deciding whether carbon
adsorption/regeneration meets the needs of a
monicipality. it is important to understand the
advantages and disadvantages of both the
adsorption and regeneration process.

Air emissions from the furnace coatain
volatiles stripped from the carbon. Carbon
monoxide is formed as a result of
incomplete combustion. Therefore,
afterburners and scrubbers are usually
needed to treat exhaust gases.

Advantages (Adsorption) The. induced draft fan of a multiple bearth
furnace may produce a noise problem.

For wastewater flows which contain a
significant quantity ofindustrlal flow. QAC
adsorption is a proven, reliable technology
to remove dissolved organics.

The process is most effective when operated
on a 24-hour basis. requiring around-the-
clock operator attention.

Space requirements are low. The process-is subject to more mechanical
failures than other wastewater treatment
processes.GAC adsorption can be easily incorporated

into an existing wastewater treatment
.filcility.' ..

to" ':::-:, '''~ " '., ::.,. :-
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,-NOll.to" 'tl're::design' of GAC·s.yS_·~;i»rot plant
study should: be performed, to detennine if tIle'
technolegywill meetdischargepefmit~1s
and to quantify optimum flow rate, bed depth, and
operating capacity on a particular wastewater. This
information is required to determine the dimensions
and number of carbon contactots required for
continuous treatment

o: .. '
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The sizing of carbon comactors is based on contact
time, hydraulic loading rate, carbon bed depth, and

. mnnber of contactors, The carbon contact time
typically ranges from 15 to 35 minutes depending
on the application, wastewater constituents and
desired effluent quality. Hydraulic loading rates of
4 to 10 gpmIsq.ft are typically used for upflow

. carbon columns, For downflow carbon columns,
hydraulic loading rates of3 to 5 gpm/sq.ft are 'Used
Carbon bed depth varies typically within a range of
10 to 40 feet depending on carbon contact time
(Tchobanoglous, 1991).

The number of contactors should be sufficient to
ensure enough carbon contact time to maintain
clllnent quality while ODe column is off line during
removal of spent carbon or maintenance. The
normal practice is either to use two columns in
series and rotate them as they become exhausted 01'

to use multiple columns in parallel so that when one
column becomes exhausted, the effiuentqualitywill
not be significantly affected (WBF MOP 8. 1998).

Regeneration facilities are typica1Iy sized based on
carbon dosage or use rate. The dosage rate depends
on the strength of the wastewater applied to fhe
carbon and the required eft'luc:mt quality, Typical
dosage rates for filt~ secondary effluent range
from 400 to 600 lbs/milgall .• while typical dosage
rates for coagulated, settled and filtered :raw
wastewater (ph.ysicaI--chemical) range from 600 to
1800 lbslmilgaD.

PERFORMANCE
Niagara Falls Wastewater Treatment Plant
Niagara.Fal&iNew·York

" .
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n:e;..Ni~:·,~ Wa6few~"~~~:·Eiant .. >:.,
(NP.WTP) has: 'been operatfng. as a physical- , :
chemical acli\rated carliorr seeondaty tieatiDent
facility since. 1985. With. a design average daily
flow capacitY.of 48 mgd, it is the. largest municipal
physical-chemical activated carbon wastewater
treatment plan! fn operation in the United States.
The treatment process consists of ohemieally
assisted prima:ry sedimentation. granular activated.
carbon adsorption. oxidaliqn, and disinfection. The
influent pH can be aqjustcd to compensate for
industrial discharge. The current average daily flow
is 35 mgd Industrial flow to the plant is
approximately 17 percent of the total flow .

The activated. carbon s.ystem at NFWTP includes 28
carbon beds which are 17.3 feet wide by 42 feet
Jong. Each carbon bed is approximately 8.S feet in
deptb and contains 180,000 pounds of carbon.
Primary effluent percolates downward by gra:v.ity
through the GAC bed. .Each carbon bed provides
chemical adsorption of pollutants from the
wastewater, physical. ft1lration of solids, and
biological degradation from the inddental
anaerobic activity that occurs within.

The carbon bedsat NFWI'P operate in parnlle1.
During. dry weather, there are typically t 7 carbon
beds in operation with a primary effluent
application rate of approximately 22 gpmlsq.ft.
During wet weather, additional beds are placed in
operation. All beds are operated at an applica#on
rate of approximately 3gpm1sq,ft (RoD, 1996).
Backwasb of the carbon beds is based on headless.

Regener.mon of the spent carbon is performed on- -
site in a multiple hearth furnace. Each filter bed is
separately removed from service and emptied of
carbon. The carbon is fed to the furnace at a rate of
about 2.000 lbs/hr. The regenerated carbon is kept
in storage until an empty bed becomes available.
Normal operating losses, which average 5.5
percent, require the addition of virgin carbon In
maintain inventory levels, At present. the four
monthregenerationprocess to regenerate all of the
carbon is performed once per year,

Three storage tanks.' are used' daring orr-site .
regeneration, T1i~'sPent carbon storage tank has a
capacity of2.5 carbon.beds; the regenerated earbon
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. . .virgi1i carbon storage tank has a capacity of 1 Paral!~. During average '~ flow periods, :~'~
.. ,', :'carnonbed. Carbon-is moved about the-plant in ;t' apPiOxlmate~ 24 columns arein.(jperauon"with the: . '\':'

, slUrry through an eductorsystem. remaiDing eight columns brought on line during ,
dal1ypeak flow periods. During wetweather, flows
in excess of 32 mgd are stored in a 90 million

. gallon pond

.:"~.' ..•~~r;[.+~:.:
i•.

"
,:~:~~,

"\..,

With GAe .adsorption, the NFWTP bas achieved
very low effluent crganic compound concentrations.
On a daily basis, the facility receives approximately
.800 pounds ofinfIue:nt priority pollutants which are
reduced by the treatment process to 12 pounds in
the effluent to the Niagara River. The effluent
discharge' permit issued to NFWTP by the New
YOTK State Department of Environmental
Conservation includes effluent limitations for
volatile compounds, acid compounds. base/neutral
compounds, pesticides, metals, and cyanide,

MUJard H. Robbins Reelamatton Facility,
Upper Occoquan Sewerage Authority.
Centreville, Virginia

The Millard H, Robbins Reclamation Facility
(MHRRF) provides biological, tertiary treatment to
an average daily wastewater flow of 24 mgd,
Industrial flow to the plant is approximately 10
percent of the total flow. The treatment process
consists of primary sedimentation, conventional
activated sludge with nitrification. lime addition for
phosphorous removal, clarification. two-stage
recarbonizarion, flow equalization, multimedia
filtration, GAe adsorption. post filtration and
disj~ction. The MHRRF discharges its effluent
to Bull Run which flows into the Occoquan
Reservoir, This reservoir serves as raw water
storage for the potable water supply to' portions of
northern Virginia.

The activated' carbon system at MHRRF includes
32 upflow carbon columns which are 10 feet in
diameter and 40 feet tall. Each column has a
capacity of lmgd and contains approximately
75,000 pounds of carbon. Flow is pumped through
the columns by a pump station which also serves
the multimedia filters and post fiJtration system
Post filtration is provided following the GAC
columns to remove carbon fines from the-effluent to
maintain the Virginia Pollutant Discharge
Elimination System (VPDES) pet:mit'reqnirctnent

"fOT turbidity of 0.5 NTU. '

.::r,

-,

Regeneration of the spent carbon is performed on-
site :ina multiple hearth furnace. The regeneration
process takes approximately 8, to 10 weeks to
regenerate approximately one-third of the carbon in
an 32 columns and is performed twiceeach year,
Consequently, it takes approximately 18 months
(three regeneration CYcles) to regenerate the total
quantity of carbon in the columns. Spent carbon is
removed frpm the bottom of each column and
transported to the regeneration furnace through an
eductor system. The regenerated oarbon is then
added at the top of each column, The coot for on-
site regeneration at MHRR.F is approximately $0.35
perpound. Normal operating tosses, whioh average
5 to 7percent of the total quantity of GAC in use.
require the addition of virgin carbon to maintain
inventory levels. Most of the carbon attrition
occurs during regeneration with approximately 10
to 12 percent of the total carbon regenerated lost
dming the regeneration process. Carbon is moved
about the plant in a sluny through an eductor
system.

GAC adsorption is utilized at MHRRF to remove
non-biodegradable. soluble organics. COD is used
as the surrogate indicator of non-biodegradable
organics removal by the GAC columns. Currently,
the V-ITginia Pollutant Discharge miminalion
System(vpDBS) discharge permit limit for COD is
10 mg/J. Following GAe regeneration, effluent
COD concentrations range from. 6 to 7 mgiJ. wbich
corresponds to ~oxjmateJy 5Op~entremoval cf
COD. As the GAC in the columns becomes
exhausted.the percentageremoval of COD declines
to approx:i.mately 25 percent, When the effluent
COD concentration bas increased to 9 mgI1, GAC
regeneratfon is initiated

OPERATION AND MAINTENANCE

'The-'~oper operation and maintenance of GAC
adsorption and. regeneration systems, ensures the

...': ' . ...... ,
-:..:".... - •..
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secondary effluent .A routine O&M schedule-j , tlosbing of carbon slurry piping, anci~lace.tll.Ctltof
funiiWing mimu.faeturei'i:.recomtn¢lldatioils.shoufd. .:, .pri::· .!CUtrentJY·,the- eost"of"irgm C:amori ranges
be. developed and implemented for any GAG 1fom $0.70 to· $1.20 per poun{i' aDd" the cost to
adsorption andregencration system. Regular O&M purchase regenerated carbon. ranges. from $0.50 to
inclUdes the following: . $0.78 per-pound.

• Backwash of carbon eontactor based on
headless or flow,

Flush carbon transport piping to prevent
clogging.

• Backwash frequently after loading carbon to
minimize clogging of backwash nozzles by
carbon fines.

Store an adequatesupply ofspent carbon to
allow continuous operation of the
regeneration furnace.

• Test and calibrate instrumentation and
controls on a routine basis.

COSTS

The construction and Operation and maintenance
costs of carbon adsorption and regeneration depend
'on the characteristics of the wastewater to be
treated, the capacity of the plant, and the plant site.
Therefore, the designer is responsible for selecting
a system that will meet the National Pollutant
Discharge Elimination System NPDES permit
requirements at the lowest cost possible. Once the
optimum flow rate, bed depth, and operating
capacity of GAe for a particular wastewater are
determined, comparative costs for different carbon
contactor configurations and' the cost of on--site
regeneration versus off-site regeneration can be
estimated. Following a thorough engineering and

. economic analysis of alternatives, the final
equipment configuration can be selected

Construction costs include the carbon contactors,
carbon transport system. carbon storage tanks,
carbon regeneration system (rrapplicable), influent
wastewater pumps (if applicable). and contactor
Er~kwash system. Operation: and maintenance: -
COSIS fnclude the purchase of virgin: carbon. on-site
regeneration or purchase of regenerated carbon,

..

'::~y

Operational costs depend on the characteristics of
the influent wastewater and the adsorption capacity
of th~ GAC. For example, influent wastewater
which contains suspended solids concentrations
greater than 20 mg/l will require more frequent
backwasb:ing ofthe contactor to prevent clogging of
"thecarbon bed .
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ADDITIONAL INFORMATION

Calgon Carbon Corporation
Dan Brooks
P.O. Box 7171
Pittsburgh:PA 15230-0717

Department of Wastewater Facilities
Wastewater Treatment Plant
Richard R Roll, P.E., D.E.E
1200 Buffalo Avenue, P:O: Box 69
Niagara Falls. NY 14302-0069

William Naylor
Senior Applications Engineer
Norit America. Jne.
Marshall, TX 75671

The mention of trade names or commercial
products does not constitute endorsement OT

recon:o:nendation for use by the U.S. Environmental
Protection Agency.
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For more information contact

Municipal Technology Branch
U.S.BPA
Mail Code 4204
1200 Pennsylvania Avenue, NW
Washington,.D.C .• 20460
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(RENSSELAER COUNTY DEPARTMENT of HEALTH
Kathleen M. Jimino
County Executive

Denise M. Ayers, M.S., F.N.P.
Public Health Director

Andrew Kawczak, Environmental Manager
C/o Taconic Plastics
136 Coonbrook Road
PO Box 69
Petersburgh, NY 12138

RE: Taconic (manufacturing facility) of Petersburgh, NY
Water Well Plumbing Modifications

Dear: Mr. Kawczak;

We have received and approved the plans to the above referenced project. Attached is a copy ofthe signed
approval form along with the stipulations.

Please take special note of all conditions associated with this approva1. In addition, please advise me when the
construction begins so that I can make at least one on-site visit during the construction phase.

If there are any questions please feel free to contact me at 518-270-2644. My office hours are Monday-Friday
from 8:00 am to 4:00 pm.

Thank you,~J-S~
Richard Elder
Public Health Engineer

Attachments: (1)

Cc: Kevin Forcinella, Public Health Technician
File

NED PATTISON RENSSELAER COUNTY GOVERNMENT CENTER
TROY, NEW YORK 12180 (518)270-2626 FAX (518)270-2638
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NEW YORK STATE DEPARTMENT OF HEALTH
Bureau of Public Water Supply Protection

Approval of Plans for Public Water
Supply Improvement

This approval is issued under the provisions of 10 NYCRR, Part 5:

Taconic
Rensselaer

1. Applicant 2. Location of Works (C,V,l) 3. County 4. Water District
(Specific Area Served)

Taconic Town of Petersburgh

5. Type of Project

1. Source 0 4. Chlorination/UV D 7. Storage

D 5. Fluoridation 0 8. Distribution

0 6. Other Treatment D 9. Other

D
D
D

2. Transmission

3. Pumping Units

Remarks:

Installation of GAC filters and UV Disinfection on all three wells.

By initiating improvement of the approved supply, the applicant accepts and agrees to abide by and conform with the following:

a. THAT the proposed works be constructed in complete conformity with the plans and specifications approved this day
or approved amendments thereto.

b. THAT the proposed works not be placed into operation until such time as a Completed Works Approval is issued in
accordance with Part 5 of the New York State Sanitary Code.

c. THAT this approval is granted subject to any and all applicable State, Local, and Municipal Laws, Ordinances, Codes,
Rules and Regulations.

d. THAT this approval is valid for (1) year from date of signature and is renewable at that time.

ISSUED FOR THE STATE COMMISSIONER OF HEALTH

~< f; ;?fl~
1'."CMl< (k 9;~ ,P.E.

Designa ad Represe tlve

CHARLES DEFAZIO. PE ~hl~IC ~ h.f,.~~I~.
Name and Title (print) .vTU·~

C/r'- ',' _.-
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